Methods to study kinase regulation of the replication fork helicase.
Dbf4-Cdc7 phosphorylation of the Mcm2-7 complex is required for the activation of the replication fork helicase in budding yeast cells. There is a genetic interaction between Dbf4-Cdc7 and Mcm2, and Dbf4-Cdc7 phosphorylates Mcm2 in vitro and in vivo. We initiated a focused study of how Dbf4-Cdc7 phosphorylates Mcm2 in budding yeast, and we also investigated the in vivo implications of this kinase reaction. Described herein are detailed methods for how we conducted biochemical and genetic experiments to dissect the mechanism and function of Dbf4-Cdc7 phosphorylation of Mcm2 in budding yeast cells. The methods are likely applicable to other kinase reactions and studies of replication fork helicases from other organisms.